TITLE OF THE INVENTION 

VEHICLE DOOR 

[0001] 

FIELD OF THE INVENTION 

The present invention relates to a vehicle door, wherein a glass 
plate which is provided in a window in an upwardly and downwardly 
movable manner is supported by two window frames provided at the 
front side and rear side of the window. 
[0002] 

BACKGROUND OF THE INVENTION 

As an example of a conventionally known vehicle door, there 
are a hinge door and a slide door (for example, refer to Japanese 
Unexamined Patent Publication No. 2001-1756). An example of a 
conventional hinge door is described with reference to Fig. 9. 
[0003] 

The vehicle door 1 comprises a door panel unit and a door 
module. The door panel unit comprises an outer panel 13 forming an 
outer wall of the door 1, a hinge member la for attaching the door 1 
to the vehicle body, and an inner panel provided at a vehicle inner 
circumferential edge of the outer panel 13. 

On the other hand, a frame structure forming the framework of 
the door module comprises a front sash 6a positioned at a vehicle 
front side, a rear sash 6b positioned at a vehicle rear side, an upper 
sash 6c positioned at the highest portion of the door module, a middle 
frame 6d that is positioned below the upper sash 6c and extends 



horizontally, and a window 5 enclosed by these sashes, and further 
comprises a panel 3 including a lower frame 6e positioned at the 
lowest portion of the middle frame 6d and door module and a space 4 
therebetween. The upper sash 6c is along an upper edge 10a of the 
door glass 10. 
[0004] 

The frame structure comprises a drive unit 20 for driving the 
glass plate up and down, a door latch mechanism, and a latching 
operation mechanism (door inside handle). 

The sashes 6a, 6b, and 6c, drive unit 20, and door glass 10 
compose a door glass lifting and lowering device. 

As shown in Fig. 9, the drive unit 20 comprises a steel-made 
base plate (referred to as a base panel, also) 21 provided between the 
middle frame 6d and lower frame 6e, and a pair of front and rear 
frames 22 and 23 that are fixed on the base plate 21 and extend 
vertically. Upper ends and lower ends of the frames 22 and 23 are 
fixed to the middle frame 6d and the lower frame 6e. Upper pulleys 26 
and 28 and lower pulleys 27 and 29 are provided at the upper ends 
and lower ends of the frames 22 and 23. Furthermore, a drive pulley 
25 and a motor 24 for rotating the drive pulley 25 are provided on the 
base plate 21. This motor 24 is a motor with a reduction gear, which 
uses an on-vehicle battery (not shown) as a power supply and is 
rotatable forward and backward. 
[0005] 

A wire called a wire cable is set on these pulleys so as to cross 



over in an X shape. Namely, this wire comprises a front moving 
portion 31a laid vertically across the front side upper pulley 26 and 
lower pulley 27, a rear moving portion 31b laid vertically across the 
rear side upper pulley 28 and lower pulley 29, a first slanting portion 
31c slantingly laid across the upper pulley 28 and drive pulley 25, a 
second slanting portion 3 Id slantingly laid across the lower pulley 27 
and drive pulley 25, and a third slanting portion 31e slantingly laid 
across the upper pulley 26 and lower pulley 29. 

The first and second slanting portions 31c and 3 Id and the third 
slanting portions 31e cross each other in an X shape. For the first 
slanting portion 31c and second slanting portion 31e, tension member 
30 for absorbing the elongation and slack of the wire by 
appropriately tensioning the entire wire. 

At the vertical middle portions of the front moving portion 31a 
and rear moving portion 31b, a carrier plate 3 8 for supporting the 
door glass 10 is fixed so as to be almost horizontal. A U-shaped glass 
receiving member 41 is fixed to the carrier plate 38. 

As a means for fixing the wire 31a to the carrier plate 38, as 
shown in Fig. 9(B) and Fig. 9(C), the wire 31a is inserted into a hole 
made at a carrier plate attaching location 39, and fixed by means of 
an optional method such as caulking. 
[0006] 

The end portion of the first slanting portion 31c is latched on 
the drive pulley 25, and a length that allows the lifting and lowering 
stroke of the door glass 10 is wound around the drive pulley 25. The 



end portion of the second slanting portion 3 Id is also latched on the 
drive pulley 25, and the length that allows the lifting and lowering 
stroke of the door glass 10 is wound in a multi-round spiral groove 
25a of the drive pulley 25. 

Therefore, when the drive pulley 25 rotates clockwise, the first 
slanting portion 31c of the wire is extended from the drive pulley 25, 
and the second slanting portion 3 Id is wound by the drive pulley 25, 
and the moving portions 31a and 31b simultaneously rise. In 
accordance with this rise, the carrier plate 3 8 and door glass 10 lower 
together. Furthermore, when the drive pulley 25 rotates 
counterclockwise, the first and second slanting portions and the 
moving portions move oppositely to each other, whereby the carrier 
plate 38 and door glass 10 rise. 
[0007] 

Next, the well-known tension member shown in Fig. 10 (referred 
to as a tensioner, also) is described in detail. The tensioner 30 
comprises a swing member 60, a first slide member 61, and a second 
slide member 62. These members are, as generally known, integrally 
plastically formed from a synthetic resin such as nylon or polyacetal 
which enables easy sliding but does not allow the occurrence of 
sliding noises. 

The swing member 60 integrally connects the first slide member 
61 and second slide member 62 while leaving a gap 63 that serves as 
a passage for the wire 33 therebetween. The swing member 60 is 
pivotally attached to the base panel 21 so that pendulum-like 
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horizontal reciprocative movements of the second slide member 62 of 
the tensioner 30 are possible. A fixing hole 65 is formed in the base 
panel 21, a through hole 66 is formed in a hollow portion 61d in the 
first slide member 61, and a pivot 64 is formed of a caulking pin for 
pivotally attaching the first slide member 61 to the base panel 21. 
[0008] 

A wound spring 70 is housed in a hollow portion 61e of a lower 
opening formed in the body of the first slide member 61, one end 
thereof is inserted and fixed into a spring end fixing hole formed at 
an upper side of the body, an other end is inserted and fixed into a 
spring end fixing hole formed in the base panel 21, and the wound 
spring is constructed so as to absorb the slack that may be generated 
from the wire 33 by always pressing the second slide member 62 in 
one direction. 
[0009] 

Circumferential surfaces opposed to the wire 33 passing 
through the wire passage 63 between the first slide member 61 and 
second slide member 62 are shaped as shown in the figure so as to 
have U-shaped sections opening outward. These first slide surface 
61a and second slide surface 62a which have U-shaped sections 
opening outward are provided with brim portions 61b and 62b at both 
sides to guide the passing wire at a central flat portion. 

The first slide member 61 and second slide member 62 are 
constructed so that, when the wire 33 passes through the wire passage 
63 between the first slide member 61 and second slide member 62, 
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the wire reciprocates toward an arrow 90 direction while being 
always guided by the flat surfaces 61a and 62b formed on the 
circumferential surfaces of the first slide member 61 and second slide 
member 62 in a case where the movement locus of the wire 33 
advancing and retreating between the drum 25 and pulley 27 deflects 
in an axial direction (arrow 90 direction) of the drum 25 as shown in 
Fig. 10 in accordance with the rotation of the drum 25 which has the 
abovementioned spiral groove 25a. 

in the condition of Fig. 9, as mentioned above, when the drive 
pulley 25 is rotated clockwise to lower the door glass 10, the second 
slanting portion 3 Id of the wire is strongly tensioned, and a slightly 
slackening condition is applied to the first slanting portion 31c of the 
wire. 

Particularly, when the drive pulley 25 is driven clockwise 
(counterclockwise) to lower (raise) the door glass 10 via the wire 33, 
even if the door glass 10 reaches a bottom dead point lOd (top dead 
point 10c) and stops, the drive pulley 25 continues to slightly rotate, 
and extends the first slanting portion 31c (second slanting portion 
3 Id) of the wire. In such a condition, the second slide member 62 in 
the tension member 30 pulls and tensions the first slanting portion 
31c (second slanting portion 3 Id) of the wire that is about to rotate 
in an arrow 59 direction and slacken, and absorbs the slack. 
[0010] 

In the conventional vehicle door, the glass plate 10 is supported 
by elastic members provided in the grooves of two front and rear 



sashes 6a and 6b of the window frame when the glass plate has risen 
halfway or has entirely risen. 

Therefore, at a moment at which the door 1 is closed with great 
force and it hits against the frame edge of the getting in/out section, 
in both cases of a hinge door and slide door, the glass plate 10 warps 
toward the inside of the vehicle due to inertia or shifts toward the 
inside of the vehicle while collapsing the elastic members (blades) in 
the sashes, and the lower portion of the glass plate 10 comes into 
contact with the internal components arranged in the space 4 of the 
panel 3. Thereby, there was a problem that an impact noise occurred. 
[0011] 

In order to solve the abovementioned problem, there is a 
conventional vehicle door 1 constructed so that an additional guide 
rail is provided at the middle position between the sashes 6a and 6b 
that are two front and rear guide rails within the panel 3 of the door 1, 
these three rails support the glass plate 10, and the glass plate 10 
moves up and down while being supported by the rails. 

With this construction, door stability when it is closed is 
improved. However, during use, resistive loads of the three rails are 
applied to upward and downward movements of the glass plate 10. 
Due to the sliding resistance, upward and downward movements of 
the glass plate become entirely heavy. Therefore, there is a problem 
that the drive unit is required to output a high output, so that the 
drive unit is increased in size. 

Furthermore, it becomes necessary to match the third rail with 
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the movement locus of the glass plate. That is, it requires high-level 
techniques to form a guide surface on the third rail in contact with 
the movement locus of the glass at the middle position between the 
two front and rear guide rails in accordance with the movement locus 
of the glass plate which is determined by the sashes 6a and 6b 
serving as the two front and rear guide rails in the window frame. 
This work involves personnel problems such that it becomes 
necessary to station a specially skilled person at the line of assembly 
of the door. 

Furthermore, if the skill of a worker is poor, the guide surface 
of the guide rail added at the middle position between the two front 
and rear guide rails may not match with the movement locus of the 
glass plate, and when the glass plate is moved up and down, there is a 
problem that the glass plate may creak or the movement thereof may 
become heavy or difficult. 
[0012] 

Furthermore, in a case where the window 5 of the conventional 
door is large, the door glass 10 must have dimensions adapted to the 
window 5. In accordance with this, the moving up and down stroke of 
the carrier plate 3 8 supporting the glass must be increased. On the 
other hand, an interval between the upper and lower pulleys 26 and 
27 supporting the wire 31a in the drive unit 20 provided at the panel 
3 is set within a limited range in the internal space of the panel 3, 

Therefore, when increasing the stroke of the carrier plate 3 8 
between the upper and lower pulleys, the top dead point (bottom dead 



point) of the carrier plate 38 comes closer to the pulley. 

When the carrier plate 38 comes closer to the pulley 26, and in 
a case where the door is opened and closed, if the lower end of the 
glass 10 supported by the elastic blades repeatedly deflects toward a 
vehicle inward direction 73 and a vehicle outward direction 73' as 
shown in Fig. 9(C), a bending force with a large angle of bending 56 
is repeatedly applied to the fastening point 39 of the wire 31a to the 
carrier plate 38. Therefore,there is a problem that cutting of the wire 
31a at the fastening point 39 occurs. 

^ In order to avoid this problem, a method in which the top dead 
point (bottom dead point) of the carrier plate 38 is prevented from 
coming closer to the pulley 26 can be considered, however, in this 
case, the moving up and down stroke of the carrier plate 38 is further 
reduced, and it becomes necessary to make the window smaller. 
[0013] 

Furthermore, in the conventional vehicle door, the first slide 
surface 61a and second slide surface 62a of the tension member 30 
are formed to be flat as shown in Fig. 10. 

Therefore, in response to the rotation of the drum 25 having the 
abovementioned spiral groove 25a, the movement locus of the wire 33 
advancing and retreating between the drum 25 and pulley deflects in 
the axial direction (arrow 90 direction) of the drum 25, whereby the 
first slide surface 61a and second slide surface 62a evenly 
reciprocatively slide toward the axial core direction (in the arrow 90 
direction). 



Thereby, the slide surfaces are evenly worn, and this makes use 
possible over an extended period of time. 
[0014] 

However, in accordance with increases in the number of upward 
and downward movements of the glass plate 10 due to a long period 
of use, the first slide surface 61a and second slide surface 62a may 
be partially severely worn. In such a case, the worn portions are 
locally depressed, and the wire 3 3 that reciprocates in the arrow 90 
direction in Fig. 10(B) and Fig. 10(C) is entangled in the depressed 
portions. Then, in accordance with increases in a depth of the 
depressions, when the wire slips out depressions, a snapping noise 
occurs. There is a problem that the driver of the vehicle mistakes the 
snapping noise for an abnormal noise and becomes concerned. 
[0015] 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a vehicle door for solving the 
abovementioned problems in the prior art. 

An object of the invention is to provide a vehicle door in which 
a door glass plate can be moved up and down in a stable locus by 
guiding the door glass plate with two front and rear guide rails. 

Another object of the invention is to provide a vehicle door in 
which a door glass plate can be lightly moved up and down with a 
smaller sliding resistance by guiding it with two front and rear guide 
rails which are provided for guiding the glass plate, and this reduces 
the output of a drive unit. 



Still another object of the invention is to provide a vehicle door 
the assembly of which is easier than in a conventional case where one 
additional guide rail is accurately provided at the middle position 
between the two front and rear guide rails in accordance with the 
movement locus of the glass plate. 
[0016] 

Still another object of the invention is to provide a vehicle door 
in which, even while employing a construction in which a glass plate 
10 is guided with two front and rear guide rails, when a door 1 is 
closed with strong force and hits against the frame edge and suddenly 
stops, and the glass plate 10 is about to warp toward the inside of the 
vehicle due to inertia, or the lower portion of the glass plate is about 
to move excessively toward the inside of the vehicle while collapsing 
elastic members (blades) in the guide rails, the warp of the glass 
plate 10 is minimized and occurrence of a large noise due to collision 
of the lower portion of the glass plate against internal components 
provided at the inner side of the vehicle in the space 4 of the panel is 
prevented, and furthermore, in the abovementioned condition, the 
warp of the glass plate 10 is minimized, whereby most of the space 4 
of the panel 3 of the door 1 is effectively used and arrangement of a 
large internal component therein becomes possible. 
[0017] 

Still another object of the invention is to provide a vehicle door 
in which the stroke of the carrier plate that moves together with a 
glass plate is increased in size so that the glass plate can move with a 



^ Q 

1 2 

large stroke, and as a result, the wire fixing portion on the carrier 
plate comes closer to the pulley in a condition where the carrier plate 
is raised (lowered) to the top dead point (bottom dead point), and if 
the carrier plate deflects in vehicle inward and outward directions, a 
bending force is applied to the wire fixing portion on the carrier plate, 
however, even in such a condition, a risk of the wire cutting at the 
fixing portion is significantly lowered. 
[0018] 

Still another object of the invention is to provide a vehicle door 
in which a risk of occurrence of noises at the slide surfaces due to 
horizontal deflections of the wire as in the prior art is eliminated by 
construction in that the wire passes along the bottoms of V-shaped 
grooves formed in the first slide member 61 and second slide member 
62 and the wearing portions are reduced to only the bottoms of the 
grooves even when the wire repeatedly slides on first slide surface 
61a and second slide surface 62a of the tensioner 3 0 and wears the 
surfaces in accordance with increases in the number of upward and 
downward movements of the glass plate 10. 
[0019] 

Still another object of the invention is to provide a vehicle door 
in which the separating condition between a base panel and a first 
slide surface (V-shaped groove) 61a and second slide surface 
(V-shaped groove) 62a in a tensioner is set so that the wire sliding 
force is minimized, whereby wearing at the slide surfaces is 
significantly reduced, and the vehicle door can be used for an 



extended period of time. 

Other objects and advantages will easily become clear by the 
accompanying drawings and related descriptions given below. 
[0020] 

The following effects can be expected in the construction of the 
invention. 

The invention has an advantage in that the glass plate 10 can be 
moved up and down in a stable movement locus by guiding the door 
glass plate 10 with the two front and rear guide rails 7 and 8. 

Since the door glass plate is guided by a minimum number of 
guide plates, that is, two front and rear guide plates, the glass plate 
can be lightly moved up and down with small sliding resistance. 

Thereby, the output from the drive unit is allowed to be small, 
and therefore, there is a merit that the drive unit can be small in size. 
[0021] 

Furthermore, even while the construction in which the glass 
plate 10 is guided by two front and rear guide rails 7 and 8 is 
employed, in a condition where the glass plate 10 warps toward the 
vehicle inner side (in the arrow 57 direction) at the moment at which 
the door 1 is closed with strong force and suddenly stops, and the 
lower portion 12 of the glass plate is about to move excessively iii a 
vehicle inward direction, the warp of the glass plate 10 is minimized, 
and there is a merit that occurrence of an impact noise due to 
collision of the lower portion 12 of the glass plate against internal 
components provided in the space 4b at the vehicle inner side within 



the panel 3 is prevented. 
[0022] 

Furthermore, since the warp of the glass plate 10 is minimized, 
the limited space 4b at the vehicle inner side of the panel 3 of the 
door 1 can be widely and effectively used. 

There is an effect that this enables the arrangement of large 
internal components and increases the freedom in layout of the 
internal components. 
[0023] 

Furthermore, since the number of guide rails 7 and 8 for 
guiding the door glass plate is minimized, that is, 2 at the front and 
rear sides as mentioned above, in comparison with the prior art in 
which one more guide rail for stopping the glass deflection is 
accurately provided at the middle position between the two front and 
rear guide rails in accordance with the movement locus of the glass 
plate, there is an advantage that the assembly of the guide rails 
becomes easier, and machine-assembly becomes possible. 
[0024] 

Furthermore, even while employing the construction provided 
with the glass plate deflection stopping means 49 as mentioned above, 
when the drive unit 20 is installed into the space 4 in the panel 3 of 
the door 1, a contact member 5 1 is provided on the lower portion of 
the glass plate 10, so that there is an advantage that the installation 
can be completed without extra manpower. 
[0025] 



There is an effect that the abovementioned construction of the 
fixing portion 39 significantly reduces the risk of wire cutting at a 
local position even when the carrier plate is raised (lowered) to the 
top dead point (bottom dead point). 

Based on these circumstances, the present invention involves 
usability in use with a glass plate which is provided in a large 
window and moves up and down at large strokes without the risk of 
wire cutting at the wire fixing portion 39. 
[0026] 

Furthermore, even when the wire repeatedly slides on the first 
slide surface 61a and second slide surface 62a of the tensioner 3 0 in 
accordance with increases in the number of upward and downward 
movements of the glass plate 10 and successively wears them, there 
is a merit that the wearing portions are only at the groove bottoms. 
This eliminates the risk of occurrence of an abnormal noise as in the 
prior art due to wire deflection at the slide surfaces, and prevents the 
driver from becoming concerned due to an abnormal noise. 
Furthermore, a position at which the wire sliding force on the slide 
surfaces is significantly reduced is selected, whereby there is an 
effect that the degree of wearing is reduced and it becomes possible 
to lengthen the life of the vehicle door and use the vehicle door for a 
long time. 
[0027] 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is an explanatory side view showing a relationship among 
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a window frame, glass plate, and drive unit of a vehicle door when 
being viewed from the outside of the vehicle; 

Fig. 2(A) is a sectional view along the A-A line of Fig. 1, Fig. 
2(B) is a partially enlarged view around a contact member of Fig. 
2(A), and Fig. 2(C) is a sectional view along the A-A line of Fig. 1 
showing a condition where a carrier plate is at the top dead point or 
bottom dead point; 

Fig. 3(A) is a sectional view along the B-B line of Fig. 1, Fig. 
3(B) is a sectional view along the C-C line of Fig. 1, and Fig. 3(C) is 
a sectional view along the D-D line of Fig. 1; 

Fig. 4(A) is a partially omitted view which is viewed from E 
direction of Fig. 1 in order to explain a condition where the carrier 
plate is hung with a wire at the lower portion of the glass plate. Fig. 
4(B) is a drawing showing the positional relationship among a pulley, 
a carrier plate at the top dead point, a contact member, a supporting 
rod, and a wire fixing position; 

Fig. 5(A) is a partially enlarged view, including partial 
omission, for explanation of a relationship among a pulley, a carrier 
plate at the top dead point, and a wire existing between the pulley 
and carrier plate, Fig. 5(B) is a partially enlarged view including 
partial omission, which shows another example of a stopper member 
34b, and Fig. 5(C) is a partially enlarged view including partial 
omission, which shows still another example of the stopper member 
34b; 

Fig. 6(A) is an explanatory view showing a relationship among 
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a base panel, a pulley, a drum in a drive unit, a wire, and a tensioner, 
and Fig. 6(B) is an exploded perspective view of the tensioner; 

Fig. 7(A) is an explanatory view viewed from the left side, 
showing the relationship among a drum 25 having a spiral groove 25a, 
a tensioner 30, a pulley 27, and a wire 33 laid across the tensioner 30 
and pulley 27 in Fig. 6(A), Fig. 7(B) is a sectional view along the 
B-B line of Fig. 7(A), Fig. 7(C) is a sectional view along the C-C 
line of Fig. 7(A), and Fig. 7(D) is a sectional view along the D-D line 
of Fig. 6(A); 

Fig. 8 is a sectional view of a tensioner which is different from 
that in Fig. 7(D); 

Fig. 9(A) is an explanatory side view viewed from the outside 
of a vehicle, which shows a relationship among a door, window frame, 
glass plate, and a drive unit of a conventional vehicle door. Fig. 9(B) 
is a partially enlarged view, including partial omission, for 
explanation of a relationship among the pulley, carrier plate at the 
top dead point, wire existing between the pulley and carrier plate in 
the conventional vehicle door, and a wire fixing portion, and Fig. 
9(C) is a partially enlarged view, including partial omission, for 
explanation of a relationship among the pulley, carrier plate at the 
top dead point, and wire existing between the pulley and carrier 
plate. 

Fig. 10(A) is an explanatory view showing a relationship among 
a drum 25 having a spiral groove 25a, a tensioner 30, a pulley 27, 
and a wire 33 laid across them, Fig. 10(B) is a sectional view along 
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the B-B line of Fig, 10(A), and Fig. 10(C) is a sectional view along 
the C-C line of Fig. 10(A). 
[0028] 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 through Fig. 8 showing embodiments of the present 
invention will be described hereinafter. In the description of Fig. 1 
through Fig. 8, constructions, functions of components, 
characteristics, and features using the same reference symbols as in 
Fig. 9 and Fig. 10 that describe the abovementioned prior art can be 
understood as the same as in the above description except for matters 
relating to component constructions and combinations to be described 
later, so that an overlapping description shall be partially omitted. 

In Fig. 1 through Fig. 8, a door 1 is constructed so that a 
forward end la is pivotally attached to a getting in/out section of a 
vehicle, and an other end lb is formed to be rotatable horizontally. 

An upper side in the door 1 shows a window 5, and a portion 
below the window shows a panel 3. The panel 3 comprises a middle 
frame 6d and a lower frame 6e, and a space 4 between the frames. 

In the window 5, a window frame 6 is surrounded by a front 
frame 6a, rear frame 6b, upper frame 6c, and middle frame 6d, which 
are respectively formed from a steel material as known. The front 
frame 6a and rear frame 6b are provided with a pair of guide rails 7 
and 8 for guiding a glass plate 10. In the guide rails 7 and 8, guide 
grooves 8b which have U-shaped sections as shown in Fig. 3(C) are 
formed, and the glass plate 10 moves up and down along upward and 
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downward locus 11 programmed for the glass plate 10. A receiving 
groove 9 which has a U-shaped section,for receiving the glass plate 
10 is formed in the upper frame 6c. Each guide groove 8b positioned 
inside the guide rails 7 and 8 is surrounded by a member which is 
called a run channel and is formed from a comparatively hard and 
elastic material having a U-shaped section, as well-known example 
shown in Fig. 3(C). Blades 8a and 8a which have elasticity are 
formed inside the each run channel. A structure of a sectional portion 
of the receiving groove 9 in the upper frame 6c is made similarly as a 
structure of the guide groove 8b shown in Fig. 3(C). 
[0029] 

In the panel 3, the reference numeral 13 denotes an outer panel, 
and as visibly shown in Figs. 2, the reference numerals 14 and 15 
denote an inner frame connected to the outer panel 13 and a through 
hole for working, respectively, and they are normally covered by a 
detachable panel (provided at a position shown by a two-dot chain 
line). In the space 4, the reference numeral 4a denotes a glass 
housing space, 4b denotes a space closer to the inside of the vehicle 
than the glass housing space, and 4c denotes a space closer to the 
outside of the vehicle for providing an impact bar 17, etc. A glass 
entrance 16 is formed at the middle frame 6d, and blades 16a of a 
belt line mall, which are formed from an elastic material such as 
rubber, are arranged at both sides of the glass entrance. 
[0030] 

The abovementioned door 1 is constructed so that, in a rising 
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condition where an upper portion 10a of the glass plate 10 that is 
movable up and down enters the receiving groove 9 and reaches the 
top dead point 10c, the glass plate 10 closes the window 5 in the door 
1, and in a lowering condition where a lower portion 10b of the glass 
plate 10 reaches a bottom dead point lOd, the glass plate 10 is housed 
in the glass plate housing space 4a of the door 1. 
[0031] 

In a drive unit 20 which is provided in the space 4 of the panel 
3 and has a well-known construction for driving the glass plate 10 up 
and down, a base panel 21 comprises a plate main body and stays 22 
and 23 integrally connected to both sides, which are formed from a 
steel material. Upper and lower portions 22a, 22b, 23a, and 23b of 
the stays are attached to an inner frame 14 with bolts in a detachable 
manner. 

A wire driving drum 25 is mounted to the main body of the base 
panel 21, and on the other hand, pulleys 26, 27, 28, and 29 are 
provided at the upper and lower portions 22a, 22b, 23a, and 23b of 
the stays 22 and 23, respectively. 

Wires 33, 34, and 35 are set on the abovementioned pulleys as 
shown in the figure. 

A motor 24 drives the drum 25, However, as is conventional, it 
is also possible that the drum 25 is driven by a well-known manual 
handle. 
[0032] 

To support the lower portion of the glass plate 10, the drive 



— Q Q 

2 1 

unit 20 has a carrier plate 3 8 formed from a well-known hard material. 
One end of the wire 33 and one end of the wire 35 are fixed to one 
end of the carrier plate 3 8, and one end of the wire 34 and an other 
end of the wire 35 are fixed to an other end of the carrier plate. Other 
ends of the wire 33 and wire 34 are independently fixed to both sides 
of the drum 25 that has 5 to 7-round spiral wire grooves. The 
positional relationship and setting conditions of the drive motor 24, 
wire driving drum 25, pulleys 26, 27, 28, and 29, carrier plate 38, 
and wires 33, 34, and 35 are set as is conventional, that is, the drum 
25 turns in one direction by rotating the motor 24 in one direction, 
and for example, the wires 33, 34, and 35 move in an arrow 58 
direction, whereby the carrier plate 38 is raised. When the motor is 
reversed, the wires move in an opposite direction, whereby the carrier 
plate is lowered. 

On the carrier plate 38, the lower end 10b of the glass plate 10 
is received by a hook member as in the case with a conventional glass 
receiver 41 (the hook member exists at a location of an arrow 41 in 
Fig, 1, however, it is not shown in the figure), and the glass plate 10 
is fixed to both sides 3 8b of the carrier plate 38 via an optional 
member 42 such as a glass holder in a detachable manner so that the 
glass plate 10 can integrally move up and down. 
[0033] 

The carrier plate 38 is connected to the lower portion of the 
glass plate 10 so as to support it, and as clearly shown in Figs. 4 and 
Figs. 5, projections 38a are formed at front and rear ends of the 
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carrier plate. One end of the wire 33 and one end of the wire 35 are 
fixed to the front end side, and one end of the wire 34 and the other 
end of the wire 35 are fixed to the rear end side of the carrier plate. 
Furthermore, as is conventional, the other ends of the wire 33 and 
wire 34 are independently fixed to both sides of the drum 25 provided 
with 5 to 7-round spiral wire grooves. 
[0034] 

At the wire fixing portions 39 and 40 provided at the projection 
38a at the rear end of the carrier plate 38, through holes 39a and 40a 
are formed in upward and downward directions with respect to the 
projection 3 8a. In these holes, wire free ends 34a and 35a are 
penetrated, and at the penetrated wire free end sides, stopper 
members 34b and 35b having larger diameters than that of the wires 
are fixed. As a fixing means, an optional well-known means may be 
used. For example, the stopper members 34b and 35b are provided at 
the edges of the through holes in advance, the wires are inserted into 
the holes and sandwiched by the stopper members 34b and 35b, and 
then the stopper members are collapsed, and due to the plastic 
deformation, the wires and stopper members are integrated with each 
other. Furthermore, at portions of the stopper members 34b and 35b 
exposed from the through holes 39a and 40a, that is, at portions 
opposed to the pulleys 28 and 29, trumpet-shaped guide portions 3 9b 
and 40b (funnel-shaped so as to have upward expanding curved 
surfaces like a morning-glory) are formed in a condition where the 
wires are positioned at the center. 
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As shown in Fig. 5(A), the angular aperture of the 
abovementioned funnel shapes may be adapted to the deflection 
angles 56 of the wires, which are caused by a movement width of the 
carrier plate 3 8 at the top dead point toward the inside of the vehicle 
with respect to the pulley 28 that is provided to be unmovable toward 
the inside of the vehicle. Namely, in Fig, 5(A), the only requirement 
is that, in the process in which the horizontal deflection angles 56 of 
the wires become maximum, both curved side surfaces formed on the 
upper portion of the stopper member 34b come into contact with the 
wire circumferential surfaces from the under side in order. 
[0035] 

The stopper member 34b may be constructed as shown in Fig. 
5(A), however, as shown in Fig. 5(B), the stopper member may be 
constructed so that the stopper member is divided into a member 34c 
to be fixed to the wire and a member 34d for forming the guide 
portion, and a trumpet-shaped guide portion 3 9b having an angular 
aperture 39c is formed on the member 34d of the stopper member 
34b. 

Furthermore, as shown in Fig. 5(C), it is also possible that the 
member 34b is constructed so that the member 34b is divided into a 
member 34c to be fixed to the wire and a member 34d for forming the 
guide portion, and the member 34b for forming the guide portion 39b 
is formed into a trumpet shape having an angular aperture 39c by 
applying burring to a circumferential edge of the through hole 3 9a at 
the projection 3 8a of the carrier plate 38, whereby this edge is 



formed as the guide portion 39b. 
[0036] 

When the curved glass plate 10 (see Figs. 2) moves up and 
down along curved surfaces of the guide rails 7 and 8, the locus of 
the carrier plate 38 with respect to the pulley 28 gently changes in 
vehicle inward or outward direction. Thereby, the wire fixing 
portions 39 move forward and rearward in the vehicle inward and 
outward directions with respect to the pulley 28, and the wire 34 
deflects in the vehicle inward and outward directions at a deflection 
angle 56. 

Even when the wire repeatedly deflects in the vehicle inward and 
outward directions due to repetition of such upward and downward 
movements of the glass plate, the construction relating to the guide 
portion 39b is useful for preventing the wire from being broken due 
to repeated metal fatigue. 
[0037] 

Next, when it is desired that the carrier plate 3 8 is brought 
closer to the upper pulley 28, the wire fixing portion on the carrier 
plate 3 8 may be constructed so that the projecting member 38a 
directed sideward is formed at a lower position of the carrier plate 3.8 
to make the fixing portion 3 9 distant from the pulley 28 positioned at 
the upper side, and on the projecting member 3 8a, the wire fixing 
portion 39 along the upper pulley 28 is formed. 

This is useful for suppressing the deflection angle 56 of the 
wire since the gap between the pulley 28 and the wire fixing portion 



39 becomes comparatively wide even when the carrier plate 38 is 
brought closer to the upper pulley 28. 

With this construction, when the carrier plate 38 is at the 
bottom dead point, a problem that the wire fixing portion 40 
approaches the lower pulley 29 occurs. However, in an age in which 
air conditioning equipment including air-conditioned vehicles has 
become spread, the door opening and closing frequency in the 
window closing condition (at the upper dead point) is extremely high 
in comparison with the frequency in the window opening condition 
(at the bottom dead point). 

Therefore, the possibility that the wire is cut by deflection of 
the carrier plate 38 at the bottom dead point is extremely low, and a 
countermeasure for preventing cutting at the wire fixing portion due 
to deflection of the carrier plate 3 8 at the top dead point is more 
important than the wire cutting possibility at the bottom dead point. 
Therefore, the abovementioned construction is useful based on these 
circumstances. 
[0038] 

Thus, when the glass plate 10 is moved up and down with large 
strokes, the carrier plate 3 8 for supporting the glass plate, which 
moves with this glass plate, must be operated by using the entire 
region between the upper and lower pulleys 28 and 29 supporting the 
wires (see Fig. 2(C)). However, in this case, in a condition where the 
carrier plate is raised (lowered) to the top dead point (bottom dead 
point), the wire fixing portion 39 on the carrier plate approaches the 
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pulleys. If the carrier plate 38 deflects in the vehicle inward and 
outward directions in this approaching condition, a bending force is 
applied to a local portion of the wire fixing portion 39 on the carrier 
plate, and at this fixing portion, there is a possibility that the wire is 
cut due to this fixing portion 39. 

Even under such a circumstance, the through hole is formed in 
the wire fixing portion 39 on the carrier plate, the wire free end 
along the pulley is penetrated through the hole, and the wire stopper 
member is fixed to the free end, and in a condition where the 
penetrating wire is positioned at the center, trumpet-shaped guide 
portion 39b whose diameter is increased at the pulley side is formed 
on the hole edge 39d at the pulley side of the through hole 39a, so 
that a special effect can be obtained in that even under the 
abovementioned circumstance, the risk of wire cutting at a local 
position can be significantly reduced at the fixing portion 39. 

As mentioned above, the present invention has excellent 
usability, wherein use with a glass plate to be moved up and down 
with large strokes at the large window is possible while there is no 
risk of wire cutting at the wire fixing portion 39. 
[0039] 

As mentioned above, the construction relationship between the 
pulley 28 and the fixing portion 39 of the wire 34 at the rear end side 
of the carrier plate 3 8 has been mainly described. However, a 
relationship between the pulley 29 and the fixing portion 40 of the 
wire 35, a relationship between the pulley 26 and the fixing portion 



of the wire 35, and a relationship between the pulley 27 and the 
fixing portion of the wire 33 are understood as the same as the 
abovementioned relationship between the pulley 28 and the fixing 
portion 39 of the wire 34, so that an overlapping description thereof 
is omitted. 
[0040] 

Next, in the space 4, a glass plate deflection stopping means 49 
(see Figs. 2) comprising a supporting rod 50 and a contact member 51 
is provided so as not to substantially involve loads with upward and 
downward movements of the glass plate 10 in normal conditions. 
However, the glass plate deflection stopping means is constructed so 
that, when a pressure is applied to the glass plate 10 toward a vehicle 
inward direction 57, the glass plate 10 endures the pressure without 
moving and collapsing the blades 8a and 16a at the run channels, or 
the glass plate itself is prevented from bending. 

In the deflection stopping means 49, the supporting rod 50 is 
provided at the further inner side 4b (arrow 57 direction) of the 
vehicle than the upward and downward movement locus 11 of the 
glass plate 10, and in the vertical direction along the upward and 
downward movement locus 11 of the glass plate 10. In this 
embodiment, surfaces of one or two of the stays 22 and 23 at both 
sides of the base panel 21 are formed into curved surfaces in 
accordance with the curved upward and downward locus 11 of the 
glass plate 10, and the surfaces are used as supporting rods. However, 
it is also possible that an independent vertically long member is 
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positioned adjacent to the stay 22 and fixed to the base panel 21. 
[0041] 

Next, the contact member 51 provided at the lower portion of 
the glass plate 10 is detachably attached to, for example, the lower 
end of the glass plate 10 or the carrier plate 38 for unification with 
the glass plate 10 by an optional attaching means such as adhesion so 
that the contact member moves up and down together with the glass 
plate 10 while securing a gap 53 for preventing contact with the 
supporting rod 50 in normal conditions. A sound absorbing material, 
for example, hard rubber or synthetic resin, which prevents a large 
noise wheii the contact member 51 comes into contact with the 
supporting rod 50, may be used as a material for the contact member 
51. 

The abovementioned gap 53 is determined as follows. The door 
i is closed with great force in the direction of the arrow 57, and at 
the moment at which the door hits against an edge of the getting 
in/out section, the lower portion 12 of the glass plate 10 is about to 
move excessively in the vehicle inward direction (arrow 57 direction) 
due to inertia. If this condition remains, the lower portion 12 of the 
glass plate 10 moves excessively in the vehicle inward direction, hits 
against the internal components (for example, the drum 25) of Fig; 
3(A), and causes an impact noise. 

However, in this embodiment, when the lower portion is about 
to move excessively in the vehicle inward direction, the contact 
member 51 moves to a position shown by the reference numeral 51a, 



— : Q : Q 

2 9 

and the gap 53 becomes naught, a tip end of the contact member 51 
comes into contact with the supporting rod 50 and is softly received, 
whereby the excessive movement of the lower portion 12 of the glass 
plate 10 is prevented. In this case, as shown in Fig. 3(A), a gap G is 
left between the carrier plate 38 at the lower portion 12 of the glass 
plate 10 and the internal components (for example, the drum 25), 
whereby occurrence of an impact noise is prevented. 
[0042] 

The abovementioned gap 53 may be formed into an optional 
size (for example, 5mm through 10mm) suitable for the 
abovementioned shock preventive action although it depends on the 
elasticity of the contact member 51. 

On the other hand, in conditions where the glass plate 10 
reaches the top dead point 10c and bottom dead point lOd, it is 
preferable that the deflection in the vehicle inward direction is 
reduced as small as possible. 

In this case, the supporting rod 50 may be constructed so that 
the surface of the supporting rod is curved along the upward and 
downward movement locus 11 of the glass plate 10 as shown in Fig. 
2(A). Thereby, the gap 53 in the case where the glass plate is at a top 
dead point corresponding position 50a (bottom dead point 
corresponding position 50b) can be made smaller than that in the case 
where the glass plate is at a middle position (shown by a solid line in 
Fig. 2(A)). The gap 53 when the glass plate is at the top and bottom 
positions is slight, and for example, may be set so that the contact 
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member 51 comes into soft contact with the supporting rod 50. With 
the abovementioned construction, horizontal deflection can be nearly 
eliminated when the glass plate 10 reaches the top dead point 10c and 
bottom dead point lOd. 
[0043] 

With the abovementioned construction, when the drive unit 20 
is installed into the space 4 in the panel 3, even when the glass plate 
deflection stopping means 49 is provided as mentioned above, the 
contact member 51 is unified with the carrier plate 3 8, and on the 
other hand, the supporting rod 50 is separately provided at the side of 
the stay, so that the contact member and the supporting rod are 
separated from each other, and their assembly becomes easier than in 
the case where the contact member and supporting rod 50 are 
integrated. 

Furthermore, when the supporting rod is installed, since the 
surface of the supporting rod 50 is opposed to the contact member 51 
at the lower portion of the glass plate 10 via the gap 53, even when 
there is a slight error of the gap 53 (even when the manufacturing 
accuracy of the supporting rod 50 is poor, and furthermore, even 
when the installation work is slightly rough and the gap accuracy is 
poor), the abovementioned functions are not influenced. 
[0044] 

Next, a tensioner 30 shown in Fig. 1 through Fig. 8 is described 
in detail (more details are shown in Figs. 6 through Fig. 8). The 
tensioner 30 comprises, as shown in Figs. 7, a swing member 60, a 



first slide member 61, and a second slide member 62. These members 
are integrally plastically formed from a synthetic resin, for example, 
nylon or polyacetal which enables easy sliding but does not allow 
occurrence of sliding noises. 

The swing member 60 integrally connects the first slide member 
61 and second slide member 62 so as to form a gap 63 as a passage 
for the wire therebetween. The swing member 60 is pivotally attached 
to the base panel 21 so that reciprocative pendulum-like movements 
of the second slide member 62 of the tensioner 30 shown in Fig. 6 to 
the right and left are possible. A fixing hole 65 (see Fig. 7) is made 
in the base panel 21, a through hole 66 is made in the bottom member 
61g of a hollow portion 6 Id that opens upward and is formed in the 
first slide member 61, and a pivot 64 is formed of a caulking pin for 
pivotally attaching the first slide member 61 to the base panel 21. 

Fig. 8 shows another example including a caulking pivot 
constructed differently from that in Figs. 7, wherein a cylindrical 
body 67 is projected from a bottom member 61g, and rotatably 
inserted into a fixing hole 65 of the base panel 21. A stopper claw 68 
is provided so as to elastically bend in the radius direction by 
forming a gap 69 around the stopper claw. 
[0045] 

A wound spring 70 is housed in a hollow portion 61e at a lower 
opening provided in a body of the first slide member 61, and one end 
70a of the wound spring is inserted and fixed into a spring end fixing 
hole 72 made at an upper side of the body, and an other end 70b is 



inserted and fixed into a spring end fixing hole 71 made in the base 
panel 21, and the wound spring is constructed so that the spring 
always presses the second slide member 62 in an arrow 59 direction 
so as to always follow the movements of the wires 33 and 34 to 
absorb the slack that may generated from the wires 33 and 34. 
[0046] 

Circumferential surfaces opposed to the wire 33 that is brought 
through the wire passage 63 between the first slide member 61 and 
second slide member 62 are formed so as to have almost V-shaped 
sections, respectively. A first slide surface (V-shaped groove) 61a 
and second slide surface (V-shaped groove) 62a having these 
V-shaped sections are provided with wire guide surfaces 61b and 62b 
which have inclines on both sides, and groove bottoms 61f and 62f 
which guide the passing wire at groove center deep portions. 

The abovementioned first slide member 61 and second slide 
member 62 are constructed so that, even when the movement locus of 
the wire 33 advancing and retreating between the drum 25 and pulley 
27 deflects in the axial direction (arrow 56 direction) of the drum 25 
in accordance with rotation of the drum 25 which has the 
abovementioned spiral groove 25a as shown in Fig. 7(A), when the 
wire passes through the wire passage between the first slide member 
and second slide member, the wire is always guided by the wire guide 
surfaces 61b and 62b that have inclines on both sides along the 
groove bottoms 6 If and 62f formed in the circumferential surfaces of 
the first slide member 61 and second slide member 62. Therefore, 
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over a long period of use, even when the wire reciprocates along the 
groove bottoms 6 If and 62f formed in the circumferential surfaces of 
the first slide members 61 and second slide members 62 and wears 
these portions, there are substantially no changes in the basic groove 
shapes, whereby the wire can be prevented from jutting out due to 
horizontal deflection. 
[0047] 

The condition of separation between the first slide surface 
(V-shaped groove) 61a and second slide surface (V-shaped groove) 
62a of the tensioner and the base panel in the arrow 56 direction in 
Figs. 7 may be set as follows. The movement locus of the wire 3 3 
that is laid across the drum and pulley reciprocatively changes with a 
fixed change width in the axial direction of the drum in accordance 
with the reciprocative rotation of the drum. 

Therefore, the abovementioned condition of separation may be 
set so that the V-shaped grooves of the tensioner are positioned at 
positions slightly shifting from a center of the change widths toward 
the side at which the greatest tension is applied, for example, toward 
the left in the Fig. 7(A). 
[0048] 

In the abovementioned tensioner, when the drum is rotated in 
the wire setting condition shown in Fig. 6(A) and the wire is moved 
in the arrow 58 direction to raise the glass plate, the wire is partially 
greatly tensioned, and a condition for slightly slackening the wire is 
partially applied to the wire. However, in such a condition, the 



second slide member 62 of the tensioner 30 rotates in the arrow 59 
direction and tensions the wire that is about to slacken. 

Particularly, when the drum 25 is rotated to raise (lower) the 
glass plate 10 via the wires 33, 34, and 35, even if the glass plate 10 
reaches the top dead point 10c (bottom dead point lOd) and the 
movement of the glass plate 10 stops, there is a possibility that the 
drum 25 continues to slightly rotate and extends the wire 33 (34). 

However, at this point, the tensioner 30 rotates and absorbs the 
slack that may be generated from the extended wire 33 (34), whereby 
an accident in that the wire 33 (34) comes off the pulley 27 (28) is 
prevented. 
[0049] 

As many apparently widely different embodiments of this 
invention may be made without departing from the spirit and scope 
thereof, it is to be understood that the invention is not limited to the 
specific embodiments thereof except as defined in the appended 
claims. 



